Abstract. Mycosis fungoides (MF), a low-malignant lymphoproliferative disorder, is the most common type of cutaneous T-cell lymphoma. The current study reported a case of syringotropic MF, a rare variant of MF, which presented with reactive B cell proliferation, lymphoid follicle formation, hair loss and lymphadenopathy. The clinical manifestations of the patient were MF-like lumps. Immunohistochemical staining of AE1/AE3 showed that there were abundant infiltrated lymphocytes surrounding the syringocystadenoma. In addition, the direction of the lymphocyte arrangement was consistent with the meandering direction of syringocystadenoma. The patient did not respond to 1-month narrowband (311-nm) ultraviolet therapy; however, a good response was obtained subsequent to one cycle of chemotherapy with vincristine sulfate, etoposide, L-asparaginase and prednisone acetate (know as the VELP regimen). After 7 days of VELP chemotherapy, the skin lesions were ameliorated, hair loss was improved and lymphadenopathy disappeared. No lymphadenopathy or new skin lesions were observed during 6 months of follow-up.
Introduction
Mycosis fungoides (MF) is a low-grade lymphoproliferative disorder, and the most common MF type is cutaneous T-cell lymphoma, accounting for 50% all cutaneous T-cell lymphoma (1) . Syringotropic MF (SMF) is a rare variant of MF (2) , which is defined as MF with infiltration of eccrine glands by neoplastic cells, according to the World Health Organization classification (3) . Typical disease characteristics are patches, plaques, nodular masses, papules, scales and lichenification (2) . The shapes of the skin lesions are often round, circular or irregular, the color is often red, purple red or dark brown, and the lesions are typically accompanied by pruritus or baldness (2) . Early-stage SMF is treated with narrowband (311 nm) ultraviolet therapy (2) . To date, only a limited number of SMF cases have been reported in the literature (4, 5) .
According to the current guidelines, the syringotropic and folliculotropic forms of the disease are classified as adnexotropic MF (4, 6) . Solitary, erythematous, punctate and anhidrotic patches are often clinically observed in the syringotropic form (4, 6) . Currently, the main recommended treatments for SMF are extracorporeal phototherapy and total skin electron beam therapy (2, 5, 7) . The present study reported a case of rapidly progressive SMF with alopecia and lymphadenopathy. A good response was observed following one cycle of chemotherapy with vincristine sulfate, etoposide, L-asparaginase and prednisone acetate, known as the VELP chemotherapy regimen.
Case report
In May 2014, a 19-year-old man presented at Lanzhou General Hospital (Lanzhou, China), complaining of systemic infiltrative dark red skin plaques with itching that persisted for 5 months. At 5 months prior to the presentation at Lanzhou General Hospital, the patient had developed red plaques with itching on the trunk. The number of skin lesions increased gradually and they were dispersed across the entire body, being particularly prominent on the head and trunk. Physical examination revealed stable vital signs and enlarged bilateral submandibular, neck and armpit lymph nodes. The lymph nodes were soybean-sized, and had a tenacious texture, moderate mobility and no evident tenderness.
Cardiac, pulmonary and abdominal examinations revealed no marked abnormalities. A skin examination revealed skin lesions scattered over the entire body, which were particularly prominent on the head, trunk and lower extremities. The lesions were manifested as dark red infiltrative plaques and tumors, with diameters of 1-4 cm, clear boundaries and a hard texture. Certain skin lesions were ulcerated, and there were clear ulcerative exudates on the trunk. The patient suffered from alopecia, which was particularly evident on the occipital scalp ( Fig. 1A-C) .
The patient underwent skin biopsy twice within a period of 2 months; the first was performed on admission to hospital and the second biopsy was performed as a diagnosis could not be confirmed. Biopsy tissues were fixed in 10% formalin (Shanghai Baoman Biotechnology Co., Ltd., Shanghai, China) for 12 h, then dehydrated and embedded in paraffin (Shanghai Hualing Equipment Factory, Shanghai, China) and sectioned (4 µm) using a Leica section station (RM2016; Leica Microsystems GmbH, Wetzlar, Germany). The sections were then bleached using a Pathological Bleaching and Drying Machine (Changzhou Electronic Instrument Co., Ltd., Changzhou, China), dewaxed and stained with hematoxylin (Shanghai Chemical Reagent Co., Ltd., Tianjin, China) and eosin (HE; Third Factory of Shanghai Reagent Chemicals, Shanghai, China) for 15 min. The HE-stained sections were observed with an optical microscope (BX53; Olympus Corporation, Tokyo, China) and diagnosed by a pathologist. Histopathological examination revealed mild epidermal spongiosis, unremarkable lymphocyte epidermotropism, abundant infiltration of lymphocytes into the dermis, no obvious heterotypic lymphocytes, granulomas formed by epithelioid cells and macrophages in the dermis ( Fig. 2A and B) , and abundant lymphocyte infiltration around the metaplastic glands ( Fig. 2C and D) . There was abundant lymphocyte infiltration around hair follicles. Nodule-like structures, abundant macrophages and lymphoid follicle formation were visible in the lower dermis ( Fig. 2E and F) .
Biopsy tissues underwent immnohistochemical staining as follows: Sections (1.5 cmx1.5 cmx4 µm) were cut (RM2235; Leica Microsystems GmbH), dewaxed in xylene, boiled in 0.01 mol/l citrate buffer (pH 9.0) (both purchased from Beijing Zhongshan Jinqiao Biotechnology Co., Ltd., Beijing, China) for 3 min, cooled and washed with phosphate buffer solution (PBS) 3 times for 3 min, incubated with 3% H 2 O 2 at 42˚C for 10 min, washed and incubated in PBS for 5 min at 37˚C, and incubated with the following primary antibodies at 37˚C for 1 h: Monoclonal mouse anti-AE1/AE3 (1:100 dilution; IR053), monoclonal mouse anti-Bcl6 (1:50 dilution; IR625), polyclonal rabbit anti-CD3 (1:100 dilution; IR503), monoclonal mouse anti-CD4 (1:100 dilution; IR649), monoclonal mouse anti-CD8 (1:150 dilution; IR623), monoclonal mouse anti-CD20 (1:100 dilution; IR604), monoclonal mouse anti-CD30 (1:50 dilution; IR602), monoclonal mouse anti-CD68 (1:200; IR613) and monoclonal mouse anti-Ki67 (1:100; IR626) (all purchased from Dako, Glostrup, Denmark). The sections were washed for 5 min with PBS twice, incubated with biotinylated goat anti-rabbit/mouse polyclonal secondary antibody (1:500 dilution; K0675; Dako) at 37˚C for 30 min, and washed for 5 min with PBS twice. The sections were then incubated with diaminobenzidine solution (Beijing Zhongshan Jinqiao Biotechnology Co., Ltd.) at 37˚C for 5 min, washed with distilled water for 1 min, stained with hematoxylin for 1 min and washed with distilled water for 1 min. The sections were incubated in hydrochloric acid ethanol solution for 10 sec, washed with distilled water for 1 min and sealed. The sections were then observed under an Olympus BX53 microscope (Olympus Corporation). Immunohistochemical tests were positive for CD3 and CD4 and negative for CD8 in the newly formed T lymphocytes (Fig. 3A) . In addition, the analysis revealed an abundance of CD3-positive lymphocytes infiltrating around the hair follicles. CD3-positive lymphocytes (Fig. 3B) , abundance of CD20-positive B cells (Fig. 3C) , and a small quantity of CD68-positive cells in the nodule-like structures (Fig. 3D) were also observed. The accumulating infiltrative lymphocytes were negative for CD30 (Fig. 3E) , S-100 and CD1a (Fig. 3F) . Cytokeratin AE1/AE3 staining showed an abundance of lymphocytes infiltrating around brown-staining sweat ducts and arrangement of lymphocytes coinciding with the coiling direction of the sweat ducts, while an abundance of infiltrated lymphocytes was observed around the metaplastic eccrine glands (Fig. 3G and H) . Acid-fast staining was performed as follows: Samples were dewaxed and stained with 5% alkaline fuchsin solution (diluted in 100% ethanol; Tianjin Zhiyuan Chemical Reagent Co., Ltd., Tianjin, China) for 5 min, heated to ~100˚C and washed with distilled water. Then, 3% hydrochloric acid and ethanol solution was added until the sections were no longer faded by the water, and the samples were double staining with 0.5% methylene blue solution (Hangzhou Baisi Biotechnology Co., Ltd., Hangzhou, China) for 30-60 sec, washed with distilled water and air-dried. The samples were then examined under an optical microscope (BX53; Olympus Corporation). The background of the stained sections was blue, and no red-stained acid-fast bacillus was observed, therefore excluding leprosy as a diagnosis.
Based on the aforementioned findings, SMF was diagnosed, and the clinical stage of the disease was determined as IIB (8) . Subsequently, the patient received narrowband (311 nm) ultraviolet therapy (SS06 Phototherapy Unit; Sigma-Aldrich, St. Louis, MO, USA) for 1 month; however, the skin lesions were not improved and new skin lesions appeared, with enlargement of the neck, armpit and submandibular lymph nodes also observed. The patient was then administered VELP chemotherapy (9) . The VELP chemotherapy regimen was as follows: 2 mg/day intravenous vincristine sulfate (Zhejiang Hisun Pharmaceutical Co., Ltd., Taizhou, China) for 1 day; 0.1 g/day intravenous etoposide (Jiangsu Hengrui Medicine Co., Ltd., Jiangsu, China) for 1 day; 10,000 U/day intravenous L-asparaginase (Changzhou Qianhong Biochemical Pharmaceutical Co., Ltd., Changzhou, China) for 6 days; and 5 mg/day oral prednisone acetate (Tianjin Lisheng Pharmaceutical Co. Ltd., Tianjin, China), three times per day for 7 days. After 7 days of VELP chemotherapy, the skin lesions were clearly ameliorated, the lesion color became darker, and hair loss was decreased (Fig. 1D-F) . No new skin lesions appeared during the 6 months of follow-up; skin lesions were recovered and hair was regrown.
Written informed consent was obtained from the patient for the publication of the present case study.
Discussion
MF, a low-malignant T lymphoma originating from the skin, is the most common type of skin T lymphoma, accounting for 50% of all the skin lymphomas (3). Beside from typical MF, there are numerous clinical and pathological variants, including folliculotropic MF (10), SMF (2,6,7,11) and granulomatous MF (12) . The present case is a rare SMF with reactive B cell proliferation and lymphoid follicle formation (5). SMF was first described by Sarkany (13) in 1969, after which, reports of SMF have increased gradually. For instance, in 2011, Pileri et al (14) reported 14 cases of SMF. Clinically, the major symptoms of SMF are skin patches, plaques, nodule-like masses, papules, scales and lichenification. The skin lesions may be round, circular or irregular in shape, and are frequently red, dark red or dark brown in color. The lesions are frequently accompanied by pruritus and occasionally by alopecia (2,4). Santucci et al (15) proposed that the presence of medium-large cerebriform cells in the epidermis or in clusters in the dermis is a highly reliable feature for early diagnosis of MF. SMF is histologically characterized by infiltration of the eccrine glands by atypical lymphocytes in association with syringolymphoid hyperplasia.
The current patient showed mild epidermal spongiosis, unremarkable lymphocyte epidermotropism, massive lymphocyte infiltration in the dermis, no heterotypical lymphocytes, granulomas formed by epithelioid cells and macrophages in the dermis, and evident lymphocyte infiltration around the metaplastic glands. In addition, abundant lymphocyte infiltration was observed around the hair follicles. Immunohistochemical examination showed CD3/CD4 positivity and CD8 negativity in newly formed T lymphocytes, and CD3-positive lymphocyte infiltration around the hair follicles. Furthermore, CD3-positive lymphocytes, CD20-positive B cells and CD68-positive cells were also observed in the nodule-like structures. Accumulating infiltrative lymphocytes were negative for CD30, S100 and CD1a. Cytokeratin AE1/AE3 staining revealed abundant lymphocyte infiltration around the brown-staining sweat ducts and abundant lymphocyte infiltration around the metaplastic eccrine glands. Based on these findings, a diagnosis of SMF with B cell proliferation and lymphoid follicle formation was established (5) .
Subsequent to reviewing a total of 23 SMF cases in the literature using PubMed (http://www.ncbi.nlm.nih.gov/pubmed; keywords, syringotropic mycosis fungoides; date of search, December 2015), the disease often occurred in young people, particularly individuals with an age of approximately 20 years (2) . In the current case, the patient was 19 years old. The patient presented pruritus, and leprosy was excluded based on histopathological examination, immunohistochemical studies and acid-fast staining. Subsequently, the patient was diagnosed with SMF, which is reported to be responsive to phototherapy (16) . Therefore, the patient was initially given 311-nm ultraviolet therapy for 1 month; however, the skin lesions were not mitigated and new skin lesions appeared, with neck, armpit and submandibular lymph nodes becoming larger.
A number of studies have shown that radiotherapy achieved an appreciable efficacy in the treatment of SMF (2, 17) . However, the patient refused radiotherapy, and thus VELP chemotherapy was administered. After 7 days of chemotherapy, the skin lesions clearly remitted and hair loss was improved. During 6 months of follow-up, no new skin lesions or lymphadenopathy were observed, which suggested a good response to VELP chemotherapy. To the best of our knowledge, no studies have reported the use of VELP chemotherapy for the treatment of SMF thus far. Therefore, the present case provides novel findings for the use and efficacy of VELP chemotherapy in SMF patients with lymphadenopathy. However, the underlying mechanism for the efficacy of VELP chemotherapy for SMF remains unknown and requires further investigation.
In conclusions, the present study reported a case of SMF with reactive B cell proliferation, lymphoid follicle formation, hair loss and lymphadenopathy. The patient did not respond to 311-nm ultraviolet treatment; however, a good response to VELP chemotherapy was observed. VELP chemotherapy significantly improved the symptoms, and no new symptoms were observed during the 6-month follow-up period.
